. The wide range in hornblende ages was used to conclude.that formation of the metamorphic rocks was a protracted event [Lippard et al., 1986] , beginning perhaps as carly as 120 Ma [Gnos and Peters, 1993] . The difficulty with .this conclusion is that thcrmomcchanical models using an ophiolitc that was _>• m.y. old at the time of cmplaccmcnt [Hacker, 1990] did not reproduce either the peak metamorphic temperatures inferred for the sole nor the wide range in K/At ages. Either the inferences drawn from the modeling wcrc incorrect, or the Oman ophiolitc was less than • m.y. old at the time of cmplaccmcnt. Further thcrmomcchanical models varying the age of the ophiolitc [Hacker, 1991] wcrc able to replicate the peak metamorphic temperatures inferred for the sole and the wide range in K/At ages only if the ophiolitc was <2 m.y. 101 ñ 4 (7) 100ñ5 (7) 99.7 ñ 5 (7) 96.5 ñ 5.7 (6) 99 ñ 3 (7) •.5 ñ 4 (7) ñ 3 (7) ñ3(7) ñ 3.5 (7) Dalryrnple, 1990] , was used as a neutron flux monitor. The monitor packets were interspersed between every 5 or 6 unknown packets; 1-2 mg of each monitor were analyzed with a 6-W model 2016 SpectraPhysics laser in 6 groups of 3-5 grains to determine irradiation parameter, J. We used an uncertainty of 0.5% (at 1 o) for J for all samples. Sanidine monitors were gettered for 2 min. Laser blanks were typically 2 x 10 -16 moles for m/e 40, and signal sizes for monitors were --2-20 x 10 '14 moles.
8O
Resistance furnace analyses were conducted in a doublevacuum Staudacher-type resistance furnace. Except for feldspar crystals, each heating cycle comprised 2 min of heating from -250øC to the set temperature, 10 min of constant temperature, and 5-10 minof gettering with SAES ST172 Zr-V-Fe getters operated at 4 A. The collected gas was analyzed for 6-12 min in an MAP-216 spectrometer with a Baur-Signer source operating in static mode with a room temperature SAES ST707 Zr-V-Fe getter. Accelerating voltage was 3 kV and the filament current 3.9 A. Output from a Johnson MM-1 electron multiplier operated at 1.6 kV was measured using a Keithley 617 electrometer in current mode. Peak heights at the time of gas introduction into the mass spectrometer were determined by extrapolating the evolved signal size using a linear regression. The mass discrimination, determined by analyzing the 4øAr/36Ar ratio of air, was 0.9972 + 0.002 per a.m.u. during the course of these experiments. Resistance furnace m/e 40 blanks varied from -1 x 10 -16 moles at 800øC to--1 x 10 -15 at 1400øC. The large number of radiometric dates in this study requires that the data be discussed in groups rather than individually. More than half the samples yielded spectra that are straightforward to interpret (Figure 4) . A significant fraction of the temperature steps in each of these spectra are internally concordant--that is, the steps form a plateau. Isotope correlation diagrams for all these samples reveal simple two-component mixing between Ar derived by in situ 4øK decay and trapped atmospheric Ar. The lowest temperature gas fractions released from many of these samples typically have 39Ar/38Ar (proportional to K/C1) and 39Ar/37Ar (proportional to K/Ca) ratios that are 1Supporting data in Table A1 [Hacker, 1994] •' Sample is so radiogenic that 4øAr/36Ar intercept is poorly defined.
• Tayin samples (040, 045, 065, OE996, OE1007, OE1016) 
Discussion
The following discussion is predicated on three assumptions. hornblende ages indistinguishable from the sole, indicating that all these rocks shared a common cooling history. Assumption 2 is also justified because the steep inverted peak metamorphic temperature gradient in the sole requires that it was produced by active thrusting beneath a hot thrust sheet and cannot be the result of static metamorphism [Hacker, 1990] . 
Rate and Duration of lntraoceanic Thrusting
Its size and shape suggest that the Samall thrust sheet comprising only the ophiolite (including its metamorphic sole) was displaced roughly 150 km over the underlying rocks. If this displacement was accommodated entirely as homogeneous simple shear within a 200-500 m thick metamorphic sole, then the shear strain of the sole is <300-750. This is a maximum because displacement of the ophiolite was also accommodated within the lowermost portion of the peridotite, within the rocks underlying the sole, and along the brittle fault at the base of the sole. after the beginning of thrusting [Hacker, 1991] . Two attractive mechanisms by which the lower plate might suddenly have changed temperature are a change in lower plate age or a change in depth of the thrust decollement ( Figure 11) . Lippard et al. [ 1986] suggested that the Samall ophiolite formed as a suprasubduction-zone rift within oceanic lithosphere already aged 10-100 m.y. On the basis of the trace-element match between the metamorphic sole and the 150 Ma Masirah ophiolite farther south in Oman, and Neocomian (144-122 Ma) chert and limestone immediately beneath the sole, Rabu [1993] proposed that the Samall ophiolite was thrust over oceanic lithosphere that was 50 m.y. old at the time of thrusting. We would modify these suggestions to propose that the ophiolite was thrust parallel to a spreading ridge at near 150 mm/yr for 1-2 m.y. and then thrust over 50-m.y.-oid lithosphere at a similar rate for >1 m.y. 
